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PROBLEM TO BE SOLVED: To provide a non-contact type 
mechanical seal which can 

exert good sealing function specified by the design in 
accordance with the 

given conditions including the seal structure and which can 
be easily designed 
and fabricated. 

SOLUTION: The second seal ring 24 is formed from a seal 
ring body 241 made of 

carbon and a silicon carbide film 242 formed as covering 
part of the body 241. 

The surface of the film 242 is formed in the second sealing 
end face 24a to 

constitute a ring-shaped plane parallel with the first 
sealing end face 22a on 

low pressure conditions where no pressure strain is 
generated (see Fig. A) . 

The thickness T of the silicon carbide film 242 is set so 
that the second 



COUNTRY 
N/A 



sealing end face 24a is elastically deformed to a 
ring-shaped taper surface 

capable of forming a ring-shaped space 2 7 having a 
wedge-shaped section 

gradually narrowing in the non-seal fluid region 
A<SB>2</SB> in the area to the 

first sealing end face 22a because of the interference of 
the elastic strain in 

the silicon carbide film 242 with the pressure strain in 
the ring body 241 on 

high pressure conditions where pressure strain is generated 
(see Fig. B) . 
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S141 a£rtJSIHfci«tt:#K (BH) 
1 4 1 afcKI«rV*« (CH) fc^lSfU.**. tt$t 
«14«>#IWJtSroT«». 05tC^-TiD<. §y?T£ 

tw-sfc^t . mm,m 1 4 aojBEAsc x 
mmift&w&fr iyWtfmt&LX wsmtzmrti 

fttM£$2ft&fS 1 4#E&£*±fc6KEBfefrTtTC> 
$2ft§flBffil 4 aco^gjgoifc Of-^I (03 1 
^fftK . g52^#ti8B51 4 afci5ttSlWmgia^)«l 
IfefrfiSBItT*'). iWPRIBtfcttS-rwtJtSjEfc 
L. rtSWBttJttSx-^^ftt-rS) £fc->T. 
KiiT fc f-^'iA t <DK&£S LfcAttHT'&£ . 
[0 0 3 0] CuaftttglA^JiKSiiS J: 3 1. g*2& 

ftb6?. |SM»Ml4 2£1rL&V^(T=0m 
m ) CtiJB 2 3^3gffi 1 4 a ttW-SttSKSgB'ti 
IftftgSH 1 4 2 *qrt***fc«> . *fc 
(±S2SS3Siil 4 aBWWWfcSBOTiifcfc* 



(6) IfflPPl 0-23 1938 

1 0 

®mT$mxtt£&-ox. ftmWBx-b&ztiz 
t. iwt*w4«to fcsttsfc. m2^mmi4 

Ift^-S fc . JfS 2$£*3gffii 14a *OMf«B*»fertJWE 
JKSWWi. i«)J:dfciWT*ill*3*TV^<k» 
!S2?gtia»l 4 aJiHK«ffi*^rt©«Sfc»fiL. 
-e^tT^+tiJ^T. #-f. ®2&tt3gffil4a**¥ 

io «ffittj*aTo tj> o . imtchmmmm 1 4 trtj 
tthtzm^x. *\-&vmx't>z>zt£$zb*)i&c^ 

**. -e<Orw<fiAttiii*LT^<. 
[0031] BUrrfci5EBfcfrTT'«8S2« 
ftSgffi 1 4 atfflgtfk <7)(atC«. 

20 ® JWPT36«T=To T*4fc*l4. «WiB14ali 
® JSST*iT>To <7)®H(cfcl»k^tt. ?^Sgffll 

0 «^SI14<^Kt:J:oT^St>co<o. ^SUl 

fc$r&. 4fc. ?g»Sl4<^K*^3:S^tc:fc-5T 
fc. ^^«^140S*(i<r=m(±kL-C. ^S3S1 

30 4<^«Lat^y-xgi5i 4 1 a^asfiu ) vmm 

T'i>n»f. S^^iSl 4 a*^tftt«fc*mS*tSKW 

[0032] zcoz t «. HUti On^Sixfe. ■*£ 
^2«SSl4<^tt^MfcrfS«U±±iBL5tll 

Ltzmktm-*m?miLtz. zmmmzts^xit. 

»2«9flai4kLTH4 (A) (B) (C)fc^-3 
«Bot«OtttlHLfc. ««2affll814K:tsft4*S 
Lfttf./-XgB14 1 ac^aiMLo (04(C)Wt, 
40 co£BK ) «i. ±IEII«T-ffiHLfct,^kli-k Lfc. 
*<9*£m. «fl«»&tfc. S2^JSSiB14a^. T 
<0. 8mmtli^Sltl. 0. 8mmgTg 1 . 2m 
mmffiliti. T> 1 . 2mmT-l±lWygfc&-o 
fc. 4fc. »2^WB14aOr-/'C*Att. 
mxiiimTtf** < 4 ifcftoT/hS < =3r 0 . 

mmxi±mTtf±z tzm~>x±* 
iz. 4£. i*i^owift^T, Piawii»^a^< 

#arofc»«. »2»«ai4^«MI^^-;k*fffc 
HRWfcttv ¥ff*tli«l^fflTo «. 0. 3 
50 mm~3. OmmVMWtZti^X tOfiTZ. 4 



1 1 

-irtf) <9£fiL££mfcLTL/9 0gTo ^L/3<*> 
&BgL<«i/-X|SS14 1a<^{iS*Lo SrffiPfcL 
TLo /2 0a£To ^2Lo /3<0£B-CjiiiS-f <I t# 

Pi?&it«ffi 12a, 14 a<D¥ftmmjE%^-)\sWm 
<7Mi) { f>*). T=To OJ^tct. fBcte&SftT'fi. m 
T'£>l>. 

[0033] tfz&ix . imuzm&om i ^-;nw 

-f. S52?^ffil4a£SSl®liffiffil2a£¥ff-f 

-x>mvmm*m4 nzs.ijm^ttxd^m 

E£frT(Ci}WC i> . S&ffSH 12a. 14 a^^SDE 

[0 0 34] m6RVm7im2i'-/l><rmmcr> 
&m**Ltei>cr>-C$i*). Z<Vg,2v-Mt, MUX® 

x-Xv-^im £&tt*ft2ff$MO92 4a0MHBfc 

ms&is-frmi £^xm2mmffii4tff*imim 
iz^zttt$mmtimm-z>zt. mm&k 
fniz&vh*-x>gm$imo®$i%mmt 
mmmm-&m&mm<7>m&tv>mz±M<D^® 
<r>£o%m&m*). m-ivrnthztiizx-ox^m 
mmmcom^mzmhmmmmx't hzttzm 
a ix . m^tmwj<-%mmz%&ztifz®£ 
mwtmzw&i-hmft s f-mtztitzm2m%m 

*sf-^*7i-Xy-;N 2 iztiifZ, b munmviT- 
'•mtz&WMizgMLX. &ff&T-A:7x-xflg!E£ 
%MLoh£o izTXZtitz l>0>Xbh . 
[0035] icOHSfe<0»litctJ(tS^2 v 

?m ) 2 1 £H£$:Hfc® 1 ®£t8i 2 2 1 dflOtttlfiJ 

Lty-^t-x (0Uif, *yrt-yy/) 23t 

«^§^®2^S^2 4 fc £Jlfill/C. W^$i^2 
2, 2 4<?D2t|6j38ffi)t£®Jtigffl2 2a ( 2 4a|9lC 

mm. is->i"!r-x2 3mzg&-tz3Mm®) l 

zm&zixx^h. z<mm2^~)vmi OTta^ 
m 2 mm 2 4 <r>m&& &v >t .010 t^-r^aco 



(7) #gfi¥l 0-23 1938 

1 2 

ztikm-m^z-y^xum-^^r^iftzt 

2«. -5-<7)SmSSffi^S^ 1 mima2 2 a £Nlft£tt 
£1^lltMi:U:k<0T\ WC. sicmrtfmm 

rnxm^tx. *-xvm0mwfiEjm*>£ih£ 
mzx *)$mztiizt<?)%^i><7)X'$>&. 

[0036] MLX. Z<r>&2i/-iVm iZbiXii. 

10 *5tmz&.->x.m2mim2 4£. meRxm7 
< a > £*nm< . gs 1 mmm 2 2 <mm x 
*-#>frt>%&®mm*#24 it, -e-o-s&fc&ifc 
«au3g&ej: o»s»j«sn^«fl^*ig2 4 2 t-c 
AiiKLTA^. %tt&mm2 4 2ii. zcofmnsi- 
tzti*zi>cox\ zco&mm&m i&mm2 2 a^ 

fif-f^S^Tiilr^'tS 2?5SSg®2 4 afcffiHtLTfc 
Ot0. IB2?^fJgH2 4aJi. ^-^yglc^ft 
S*f*c2 4 lizW.®ittiimziZB3imtfe<!iit%^ 

[ 0 0 3 7 ] * LT. *^-S^2 i^-;HVl2 <om2^« 
3gffl24at;:oVvCi>. ^fl^SK2 4 2^li^Tt^ 

2 4 2<0KS (^BiSr^ii^ffitcMWJllIt^^OK 

m) T£¥ftffimftmT<) ^mthh^zm^Lx. 
*-xvm<rffimfrW2 4 i&mm.mziz>m& 
m&mE^m^t zmsm-r ( %wm 1 ^-;nw 

30 K2 4 2 (=4itS5lttMt l?ie^i*»*:f*2 4 1 tc^t 

iK^mt^yf^izx | ?m2^»jgiB24a*jmi^s 

SgBa2 2at<7)ra^^S[«c«^Ai *I»UC»R^t 
SBrffi^c^KSS 2 7 U d tWUtT-mt 

M 2 0M 2 m\U 2 4 fcOV vCt>. ^1 i^-/HWi 

2<mimi4izm2>tmmiz. ^nwmftmT 

o (i, —«KC, 0. 3 mm— 3. 0mmc7)KBT\ *3t 

(i^ 2?&its 2 4 co^ft ( mmr i-twrnnffikZ ) 

LSr^t LTL/9 O^To ^ L/303gH-Cmai-r 
40 ClfcT'^l.. 

[0 0 38] ttz. T>To T*<ltf, MffT^M^ 
mt LXi>. ®2^SSSH2 4 a?:rt«tt®KWttS 

ffi2 4 ai<DT-'m&ii±mit:1ia<®mTcom*lz& 

mz%m h izm%T->i&A &t-i&MBWi> 

0. H&K. 3/zm~5 0^mT'$>&. btlifi-oX. M 
STSr^-TS(C^3t-?T(i. A = 3jum~5 0*tmi: 
=3:SJ:d{ciiSfCfc<^* t *>0. S2^SS240 
50 ^K^)^-;l^Mctck?.*^ HKfcti. ISeTSr2 



(8) 

1 3 

mm-8mmgJg(C^LTfc<^fc*>m L\\ 
[0039] fcLtcoi o kffif&Ztifzm 2 is-frMi (C 

#fffijB2 4a*<ai)W{c3?tt^tT. Jljff&T-^ 
x-Xi^-;M8fig#ft8$fi?>. 
[0040] "t&fc^ 352>—;UM2 OjfKCJ: 0 . 

T#>*T>To fcSftT^&C: 07 (B) izm~ 

*D< » 5SSIS*«c2 4 1 tfcttjmm2 4 2 hOST* 
fci0^2?g#fSSgffl24a*Jrt»«Sfc?iitt^$^ 10 

22a. 24 amizwmftftcomMifo (imam* 
7i-xy-/hn! tmrnnmrnz*.*) . «jt3gffi2 2 

a, 2 4aH* i -^8t^^?»¥«l®SSo fcftft 

[0041] -f^h*>. SI 2 is->VM2 #T-'*y x- 
X ;l^m 2 fcffl S-t £ flutter U 01 1 &tf0 1 

2 K**in< . is 2 mam 2 4 ««Ht:ff nw 4 wer 20 

WHa&iPtilltmzX^x (iOOTWi. *ffit 
tfXTUy:/2 6KJ:6ffi§?:McJ:oT) itSBttF 
c fcS*^7fc<SAL£K?g*t^#tf)E>j (»£E) t 

&8igiB2 2a. 2 4ati&mSi^%<&Mmas 

[0042] -C-LT. Z\<T>i. ^-A^i-X-/-^ 
fiSitk &-ffc*X9Sfi 2®£f3£ffi 2 4 aWf-^lA Ji£E 

f— '*7x— •Xv'— /Pmi fciJtfSilK E>jMt J: -?T 30 

[0043] -Ti. ^-)vmkim&^ tifcWimizn 

fc«^**tr) ftffifcfrTfcfcwCHU Sf§2®fJ3igffl2 

laii^znTximnwmizmimffiLx. ms&n 
faiizwjzttmfm&i: & o . mmm 22a, 24a 

WFtaWkft*. iOidfc?^iSgiB2 2a. 24a 40 
36°Fffr6«SrWi» ®t«ffi2 2 a . 2 4 a^SrWE 

i)K m$tm2 2 a , 2 4 atfaftRSftl/ttBttBC 
tttBtc J: 0 . JWF*^;HM6W8»S ii& £ t Jc«r 

x.m%i'->i>®!m:%mi,.mffi®2 2a., 2 a 50 
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[0044] f-^7x-Xy-*mi fciJ^T 
tt. m2^tJJgffi2 4aS:T-^-iif(cMiBJnilLTtJ< 

amfib&iiK *<r)T-*m.um>bX'hh (mtm2 

2, 2A<n^m<n^-A^imz^Xti}K-mzMh= 
w>THrc*»K «ttigffi24a<7)jia:» < tn vci* 

M 2 T{±. ^2?mSffi2 4a?:7 i -A-HfcJaXLTfc 
<<M«08rVxft>^ £4>J:3£ftXJ:. XflU^oRHIi 
StK 

[0 04 5] tZZX-^ f&lRV^is-tVMi , M2 
<3*M8i. ±Mlfi:mm<mBlz®SLZti?>t>(r)X'ii% 

fciSft. SOS 1 *-* it 

[ 0 0 4 6 ] flier . mia Limmm 1 at«s 2 s^- 
;nwi . M 2 Mix*,, mmtmnmrnmrn'mi 

Aiklt&Vtetzkimt&zbifivZt. fflU z\<r> 

m2®mm 1 4 a , 24 atzm&n&mt 
ttrxn. m 2 m\mm 2 4a imtes!m&& lx . 

SI 2. 22J;y-;^-X13, 2 3fflfc^(t. ^2 

a^f«i4. 24£®cim. 2ifiB{cii»t6J:d(c 

[0047] 

[IWH^»*] £U:<oaW36»fefcS«(ai»Siii J: 3 

tzimtm* a ~%)i<>—)viizt5 \ ^x^mmz^£t 
[0 1 ] hi i iy-i^-m^t^mcoimmmx'h 

[02] 01(7)Sa!Slfc^LTS-r#fflSiBH0-C'J>5. 

[03 1 mmipm£&&&£t5V&m2mm<7>£ 

mmz*tm2mmt>&. 

[04 ] f&iis-fr£mh&2mm?>£mmt:*t 



( 

1 5 

SLfcl&*80T'*&. 

[06 1 m2is-)u<7)--mzm*mcr>im®ffi®x'$> 

[07] m6mmti&ixm-mwm?s>&. 
[08 ] mkcmm^-^im-^m^mmmmx' 

[09] mscnmm&kLxttmw&mehh. 
[01 o] m&>T-'*y*-z^->),£*-t¥m<m 

BrfflIffl0T'J>S. 

[0ii] %2®rnmti ! Mxztitix\m®m2ti 
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1 6 

[012] m2®mmifiisaLZixrzx\m'&$s&zix 
tcmk^-t^mx'htm^^mhmmmm<m^ 
t mm* t <r)m&z*i-mmx'g>& . 

11. 2 1-ERg«L 12. 2 2-*l*MaL 12 
a, 2 2a-gll$itS«. 13, 2 3 • v-;^- 
X. 14. 2 4-m2$mm. 14a, 2 4a-82® 
ttSgffl. 14 1. 24 1-ff£ttR*fc 14 1a -y- 
. 14 2. 

io is. 2 7-9Ncsaa. ai --4m£H»MUL a 2 •# 

tt&SUMRUL Mi -SIS'*-* 



[01] [02] 




(10) 
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